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Siegel, S. J. et. al. Risperidone and 9-OH Risperidone 



Brief Summary 

We have devised a long-term delivery formulation for the antipsychotic agent risperidone and its 
active metabolite 9-oh-Risperidone. Risperidone is currently in use for the treatment 
schizophrenia, bipolar disorder, Alzheimer's Disease, psychotic depression, and other mental 
conditions that cause confusion, disorganization and psychosis. The current formulation would 
allow for incorporation of both risperidone and 9-oh-risperidone into multiple delivery platforms 
including: 

1 . Surgically implantable formulation: this method would be best suited for the 
treatment of chronic conditions listed above. 

2 Incorporation into nanoparticles for stealth long-term delivery through the GI tract. 
As PLGA loaded nanoparticles are delivered across the intestinal mucosa, active drug 
would evade first pass metabolism. Additionally, this method could deliver 
antipsychotic activity for one-week interval. 

3 The use of 9-oh-risperdidone is included since this molecule has a hydroxyl 
functional group that allows for ester bond formation, and creation of pro-drug 
polymers that will deliver improved controlled release as compared to physical 
mixtures. 

Stage of development 

We have tested multiple compounds in PLGA delivery systems in vitro. These studies indicate 
mat every drug results in a different pattern of release. Risperidone and 9-oh risperidone result 
in a highly smile drug-polymer matrix with kinetics that approach steady state over the delivery 
intervat even with a polymer (50:50 PLGA) that traditionally yields a high degree of drug 
dumping after an initial lag. Additionally, we are able to make nanoparticles with PLGA and 
incorporate drugs into these particles for oral delivery systems. 

Applications/Commercial use 

The commercial application of this technology is related to treatment of schizophrenia, bipolar 
JisordeTAlzheimer's Disease, psychotic depression, and other mental conditions that cause 
confusion, disorganization and psychosis. 

Closest know similar technology 

Current formulations of risperidone include daily oral formulations and biweekly PLGA based 
mkrospheres (Risperidone Consta). There are no pro-drug polymers utilizing 9-oh risperidone 
in use, or that we are aware of in development. 

Differences / advantages 

The major advantages to a long-term polymer based delivery system for this drug include: 

. Steady state delivery over weeks to months, avoiding peaks and troughs from oral 
dosing 



Lower dosing through avoidance of first pass metabolism resulting in less 
systemic toxicity. 

Greater ease of administration with resulting in improved adherence as compared 
to current oral medications. 

Long term implants t offer a degree of treatment adherence (annual) and resulting 
improvement that is not currently available in any psychiatric medication. 



CD 




D 



oojooscom^cooj^o^cvj 



[6ui] peseaiey 6rua \e\o± 



(D ^ CM 



[Bui] 

pasea|ey BnjQ |eioi 



9000000000000000000 

IsiiliiglilliP?!!! 

9060000000000000000 



o §oo9d§odo'o-9c ? 9°9999 



Is 



e 
si 

li 

'81 
8J 



SSiaBlilB-iSEBSSgig 




: o o a <-» v M w . w . w - *■< • 
dodoooooooooao 

000060 00000000000 

lllglBHttHHlilH 



w . o. -. 

•700000 



§oil§88§o. 8 8 b. 5 5o 
— — 000000000000 



o 

8s 




5ID Q 91 01 t •> n ( 



> 2 5 X w 2 S? 



- n N -. 



o d ° 



o x x : 



dooo — Oooooo< 

' * ^ 2 "? I _ 



-• ° -■ - — _• —• - N N N n fl 



r O* * 



i o o a 



88 



Ot f*> « <D 





IS 




pasea|8J 6rup |ejoj. 




CO CNJ t- o 

peseeiej Brup |e*oi 



I l5555?l.?25.5.S.?S.?ii|Sl2 

O dooddoodooooooooo o 

0 8lsBgg|S55S55»*Si.SI?^ 

g SdSoodoooefoooooooooo 
§oooi 0 oodo°oododd do 

CO 



o'oo'oooobooo©* 



o © 6 p 



o 0900999 9°99999* 

o 



t — o> — « >/» «2 • 



■ 5 S S S 5 S S S L £ K 2 H J 

. 5 © ©■ © © - ~ ~ ~ ~ *"* ' 



i o' o* o' © © © o o o © © 



1SSSS2 

iliili 

00000 



g tooooobddpdd' 
^606060000 



iill8iiliii§.ilsiii.§i , ° 



> o o o o 



666666600000 



g§o|§il©i5ll?ll§s.8 8.i§^ 

^bo doboboooooooooo 00 

iliisHliilililliUii 

lillililPIIii^^iiili 

ui 

la 



I 



§isssSS5S 0 oo55ood2o2 



66066000 



? ?SSSo 5 bbobo 6606 6 o © 



6660© 



-2 



gli§l§i§P.2.§.p5|||p 0 

5o9 0©ddoo 000 o 0000 © 

e §888§ir§i§i§il§iil§ 

9900999 9*99999° 



19 



siiiliilSiilllilliiii! 

IllllllillllllllllllS! 



to to n <o ^ 09 ifl » >" 2 !? 

5 1 § s je s ? s 3 s 3 » 




jododdo 



380OOOOO <_ 

£ »JS666o 0 66666oodo©ooooo 

Si8i*BB|Bg|8S881S!Sl 

>il§§§ss§§sl?iisss:§§ii 

jooodooodooooooo 




6 6 6 6 



liiliili.il§.§llilli- 

So6666 0 6oo©999^9 oc5 



s§§ 



8. 

8a 



iiiliiiitif iiiisissss 

oo'ooboo 06600660 066000 



<no>5io>o»o>o>m{r>oio>o»«»o»«o>t»o»noi 
$566666666666660000000© 



llllllllililllllllllll 

^00009099990999999999 



1 



O 

I 



I 

& 



g SiiSISSiiiiSii 



tl 

S3 

81 



:§g§88lg§ §SS§§SgS 

>© 6 66 6 ©6666000000000 




i§88888888§gS8888§888 

66666666 6 6 6000000000 

ii=?is3§liilillliilll 

8S§§§??8. S8.§8|8.Slg!§gli88 

6600OOOOOOOOOOOOOOOOO 

III iiiiili I iiillil 

06066600000 0000 00 



86 6600 0 0000000 o 5; 
«o 6 

2 ©5 o © p p p r; *":•*: *~. *".*"".*". *^ *^ » „• 
o 06660000000000000000 

^ | 06666006000000 00 

■5 5966 6 66 6 6 6 6 6 6060000000 

h 

ir§§8iii.r88§ig§i8|||i 

58 0606000 09000009^^9^ 

it 

I 



E 

2 - »v» rt » 

»§§§§ 

5 o o o o 

t 3 § § i£ 

O O CO ID 

8 g p o 0 5 

q: (j O O O O 

id n m 01 
£00000 

r» c* rt 
, I I I I ? 

ill 

000 



§11 

ill 

0 0 

AO U> OD 

£3£ 



- ^ tO ^ K N N l 



111 
6 6 6 

5 5 5 



!sSo 

i 8 g 8 

» 6 o b 

S 3 S en 



§81 

6 6 2 



558 

888 

6 6 6 



OKNO 

3 ifi v w 

88S8 

0060 

1 o> n cn o 
; o> *- 3 

' T f«- CO O 



iiiiili 

666000 

© o © S 5 p © 
6 6 6 000 

CO (9 tB CO O »- K 

3 £ S 3 3 § " 

r» fk. r>- r> ^ p «0 

g § 8 8 § o S 

d d G> o d o 

3! 



S 

i <3 o o o o 



lo ^ m »- 
m n - o 

§isisiiiis§s.is.sii 

o o o b b 0000 0000 



S3! 



Q S $ 

iii. 

000 

III 



SSSSSSfiK 

§8is§§§§ 

boobbbbo 

In 



3B3 
. iSSS 

» o o o o 



• i i § § 

! Dobb 

Sllllll 

0000000 



IS 



I 

1 



dob 



1122 

£ £ <7> <r> 
I II 

I II 

I S3 

5 - *! 
£a o 6 

SfSS 

Tg <p rs» 



s 

ri o 

Sec io \n <o * 
(3 tZS C) ID V N w 

r>l rvi «^ *s| «-.*-;«>! ^ 



|SS5|5g8S88 
s; 



o s ^ s 

v ? n v 



a oi «' o n a o o> o> on 



|888 



ri n V « * ▼ 



ilRitKiggmM**** 

O O O i" ^ N N rt ™ r 

SSB8SSI1 

o o o o o 



ggiiiiiiigi 

i a r a g s s s s s ? s 




If 



K. * 3 s K J2 



c »- n n - »ft 
. „ y v y uj q ^ 

1.2 

?m tn to o m 0 *• 

fi u) 01 1- ii •* n 



^ c* evi ci n 10 nn n rt « •* "* 



iPii s lsii|p| 

1 R - s S 52 § 8 s § S s 3 8 
w ?sS5gR war 

3 2 S 5 S 5 5 S ! 



isiiBsiSEilisgiRiiiii 

60000 »- - ■ " ~* J "* " 



I 
s, 1 





